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Publication of the maps mentioned in the title has 
made it possible to make the first continuation of the 
foundations for the Earth’s magnetism established by Gauss 
in the general theory of Earth magnetism. A new calculation 
based on the maps valid for 188O, therefore, makes it possible^ 
to express the change which has occurred over the last 50 years 
in numbers, but of course, ortly within the liability limits 
of the maps themselves. 
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THE MAGNETIC STATE OP THE EARTH 
(According to the magnetic maps for I88O.O 
publlsbei by 
German Naval OTfice) 

Calculated by G. v. Quintus Icllius 
Professor In Hannover 

Publication of the maps mentioned in the title has made it 
possible to make the first continuation of the foundations for the 
Earth’s magnetism establish by Gauss in the general theory of 
Earth magnetism. The numerical values of the "Earth magnetism 
element" represent the magnetic state of the Earth as occurred at 
the time of publication which Gauss used in his calculations which 
is about the year 1830. A new calculation based on the maps valid 
for 1880, therefore, makes it possible to express the change wblbh 
has occurred over the last 50 years in numbers, but of course, 
only within the liability limits of the maps themselves. 

The Gauss calculations were carried up to fourth order. The 
calculation performed up to fourth order quantities anc* expanded to 
approximately the fifth order has primarily been suppressed (pri- 
marily because of the direct comparability of both numerical series) 
It seemed doubtful whether by means of such an expansion one would 
obtain a substantially better agreement between theory and the maps 
used, compared to the agreement achieved by Gauss (sic). The follow 
ing comparison of the values of declination, inclination and hori- 
zontal intensity calculated backwards from the new elements and the 
values taken from the maps used in the calculation seems to Justify 
this doubt. 

In other ways the calculation is done completely according to 
the method used by Gauss. Only the initial data (of the method) are 
taken from 10 parallel circles instead of seven, and the numbers ‘ 
for the intensities are referred in absolute scale Just like in the 
maps of the nautical observatory. 
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ORIGINAL PAGE IS 
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In the following table of the numerical values of the 2^ 
elements, we also add the values calculated by Gauss, after recal- 
culating the latter with the reduction factor 0,003^9^1 given In 
the general theory of the Earth’s magnetism, article 3^, to an abso- 
lute scale. 
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The values of the magnetic potential ^ on the Earth’s surface 
are represented by curves In the maps Just like In the atlas of the 
Earth’s magnetism of Gauss and Weber, but the number of curves Is 
much smaller than assumed there. The dotted lines which apply for 
the year 1830 are not directly copied from the atlas because they 
represent values somewhat different from those shown there, and this 
is why the table accompanying the atlas for the calculated values 
was constructed again. 


There is a substantial change in the curves especially in the 
northern Polar regions because here the value of the magnetic 
potential over the 50 years became much larger. For the maximum, 
whose position has shifted somewhat, the increase Is about 9.31. 

In the southern hemisphere, the absolute value of the minimum has 
Increased somewhat but only by about 0.7%. 


The magnetic moment of the Earth in this time seems to have 
experienced a substantial Increase because from the new elements we 
find « 3.^080,R , whereas In 1830, the value was » 3. 3092. R^*, that 
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is about 3 % less. 


Finally, as for the direction of the magnetic axis of the 
Earth, in I 83 O, it was parallel to the Earth diameter 

from 77®50' northern latitude and 296®29» eastern longitude 
to 77°50* southern latitude and 116®29' eastern latitude, according 
to numbers calculated for I 88 O, it Is parallel to the Earth diameter jfrcsn 
78°31’ northern latitude and 294®3* eastern longitude to 78®31* 
southern latitude and 11^®3' eastern latitude, and therefore, has 
not changed much. 
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